There are many reports dealing with polyploidy in relation to the improvement of econo mically important plants (Dewey 1980) . The species of Crotalaria are important legumes for fibre, fodder and green manure.
given after every treatment of 8hr which is to be 8.00am. to 4.00pm. in order to syn chronize the treatment with the division of apical cells. Seedling treatment was administered when first leaf was about 1mm. A cotton plug method was followed. Morphology and cytology of treated and controls were studied in detail. Pollen fertility was estimated by mounting them in 50% glycero-acetocarmine.
Observations
Effect of colchicine:
In seed treatment there was good seed germination at lower duration of treatments. It was noticed that, the immediate effect of colchicine at higher duration delayed the germination of low number of seeds. In these hypocotyle was swollen and cotyledons were thick and dark green. Seedlings had swollen root with retarded growth and failed to survive. Colchicine treatment of seeds has not yielded any tetraploid plants. The results of colchicine treatment with seedlings are given in Table 1 . In seedling treatment initial growth was retarded.
In general survival of plants after treatment is directly correlated with the increase in colchicine concentration and duration. The first pair of new leaves produced in tetraploid plants were deformed, curly, small, and dark green. Later developed leaves were normal broder, longer, dark green, thick and rough textured (Fig. 1) . Leaves of the induced tetraploid plants were pubescent with longer hairs on lower surface.
Morphology:
For each morphological character at least ten readings were taken if available. Characters studied for diploid and tetraploid plants are presented in Table 2 . Tetraploid plants were small in size with fewer branches.
Leaves were much larger (Fig. 1) . Stomatas of tetraploids were of bigger size (Fig. 5 ). Inflorescences were short with few flowers . Flowers were larger (Fig. 3) . Flowering was delayed and spread over a longer period. Pollen grains were sig nificantly larger than diploids (Figs. 8, 9), fertility was very low. Flowers abscissed lately with immature pods. Pods were smaller with a very few seeds (Fig. 6 ). Seeds were slightly bigger than diploid seeds (Fig. 7) . Meiotic studies: In C. linifolia chromosome number has been reported as n=8 (Patil 1983 ) and tetraploid plants in present study showed n=16 having different association of chromosomes at meta phase I as presented in Table 3 . Meiosis is characterised by the presence of variable number of multivalents and univalents (Figs. 11, 12 , Table 3 ). The only two cells were seen with sixteen bivalents at metaphase I (Fig. 10) . The number of univalents and quadrivalents each ranged from 0 to 6, that of bivalents and trivalents from 1 to 16 and from 0 to 4 respectively in 34 cells studied at meta phase I (Table 3 ). Multivalents such as pentavalents, hexavalents etc., have not been en countered. Table  4 ).
Pollen fertility is 28.577% (Table  2) .
Discussion
Seed treatment of colchicine for the creation of tetraploid plant was unsuccessful which may be due to over or under treatment. Similar results have been recorded in Crotalaria juncea by Dyansagar (1983) , Arya and Rama Rao (1989) ; Crotalaria juncea and C. sericea by Gupta and Sinha (1978) ; Raghuvanshi and Joshi (1965) in Trigonella foenum-graecum, Biswas and Bhattacharyya (1971) in Cyamopsis psoraloides.
In the present study, autotetraploid plants have been produced by seedling treatment with aqueous solution of colchicine. Treatments with 0.35% and 0.25% colchicine for 8hr 3 days have given maximum amount of tetraploid plants. Toxicity was observed with 0.4 and 0.45% of colchicine. The immediate effect of colchicine is in arresting the elongation of stem and subsequent enlargement of the treated portion. This effect of slow growth and development may be due to physiological disturbances and slow rate of cell division (Swanson 1957 , Biswas and Bhattacharyya 1971 , Tal 1980 . Leaves of tetraploid plants were thick, dark green and large in size with corase texture . This supports the idea of enhancement of all morphological parameters is not always encountered in induced tetraploid plants . The large size of leaves enhances the forage value of this induced tetraploid plants . However, contrary results have been reported in this regard in other species of Crotalaria (Gupta and Gupta 1975 , 1976 , Gupta and Sinha 1978 . So also stomata size of induced tetraploid plants were larger. Flowering in the tetraploid plants delayed , frequency of flowers per inflorescence was reduced. Delay in flowering might be due to slower rate of metabolic activities in these plants (Tal 1980) . The duration of the flowering was prolonged compared to diploid plants. Pollen grains showed remarkable increase in the size. This attribute can be utilized as good criterion for differentiating between diploid and induced tetraploids as pointed out by MacLean and Grant (1986), Gupta and Gupta (1975) . Pollen sterility was equally high (Table 2) . It may be due to chromosomal and genetic imbalance.
Fruit setting was very low in the treated plants. A few plants showed rudimentary pods with aborted and wrinkled seeds this may account for smaller size of the pods (Fig . 6 ) and low setting of fruits. Seed set per pod was highly reduced in the tetraploid plants (Table 2 ) . This is due to high sterility in the gametes and also due to discrimination of flowers of tetraploid plants by bees because of bigger size of the flowers. However, few seeds have been obtained and seeds are slightly bigger than diplod seeds (Fig. 7) .
Meiotic observation of colchiploids showed that the mean value of quadrivalents per cell was 3.21, though the quadrivalents ranged from 0 to 6 per cell. Occurrence of quadrivalents at such a low frequency might be due the small size of the chromosomes, Gupta 1975, Gupta and Sinha 1978) . Higher frequency of bivalents (7.66) per cell and formation of bivalents only in a few cells indicate the possibility of genetic control of chromosome pairing (Riley and Champman 1958) .
The laggards, micronuclei occurrence was high during anaphase I, II, telophase I, II and tetrad (Table 4) , which have been resulted from the univalents and trivalents. This may be the major factor for causing the pollen sterility in this species. The unequal distrribution of chromosomes at anaphase I can be explained on the basis of unequal disjunction of multival ents. The gametes produced from unequal distribution of chromosomes if functional will result into aneuploids. Presence of polyads at telophase I, II and at tetrad is due to irregular distribution of chromosomes at anaphase I and II. This will also add to the gamete sterility.
The increased size of leaves is a promising feature which may make it economically more important. It is expected that selection in later generations may yield plants with regular meiosis and with good seed production equal to diploid C. linifolia. A few seeds have been collected from tetraploid plants and hope to get a better variety of this plant in later gener ations.
Summary
The production of tetraploid plants in Crotalaria linifolia Linn. was attempted with a view to produce more robust plant for fodder. Seed and seedling treatment with different concen trations of colchicine was tried. Seedling treatment proved to be effective.
Size of leaves, flowers, stomata and pollen grains of the tetraploid plants showed ench ancement over the diploids. Plant height, raceme length, number of flower per raceme, num ber of pods, size of pods, seeds per pod were however, lower in tetraploid plants. Pollen fertility in diploid and tetraploid plants was 99.82% and 28.57% respectively.
Meiotic observations showed abnormalities such as, univalents, and trivalents at meta phase I, unequal distribution of various combination, laggards at analphase I, II micronuclei at telophase I, II and at tetrad. These irregularities were the major factors for high sterility of pollen grains in induced tetraploid plant of C. linifolia. In having larger leaves and bigger seeds, the tetraploids possesses promising economical features. The lower production of pods and seeds in these plants may be eliminated by selec tion in later generations of the autotetraploids.
